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1 Short Summary 


Alternate Theory to Relativity 


Using Physics of 1894 (eighteen hundred ninety four) 

without limiting the velocity of particles to c, 

it is possible to derive a theory that can explain many observations that otherwise 
can only be explained by the Theory of Relativity. 

Key is the Lorentz Force. 

This first approach can explain (with derived formulas) relevant physical attributes 
of rotating charged elementary particles (e.g. atoms with one electron), like po- 
tential energy, kinetic rotation energy, angular moment, frequency. 

It leads to an explanation and calculation of a neutron, giving the rotation radius, 
that exactly fits the expected value, today gained by scattering experiments. 

It leads to the assumption that the Lorentz Force is one cause for gravity, as the 
kinetic rotation energy caused by the Lorentz force is nearly identical (delta 1.4%) 
with the mass energy that differentiates the mass of a neutron from the mass of an 
electron plus proton. Also the attempt to explain photons by rotating two charged 
particles seems to be successful, it fits exactly with the new Atom Model. 


2 Introduction 


Heinrich Hertz published in 1894 his book "Untersuchung Uber Die Ausbreitung 
Der Elektrischen Kraft" [2]. Here he discussed several possible ways, how the elec- 
tric force is acting. The first alternative, the direct immediate action, without any 
intermediate transmission was neglected, though there was no strong argument, 
no experiment was made, to exclude this possibility. 

In the study of electromagnetic emission in the universe, especially from Neutron 
stars, one finds effects that can not be explained with today’s physics. There seems 
to be a chance to come to sounding explanations, if one follows this first discussed 
path by Heinrich Hertz though it was dismissed. 

This has as consequence, that there is no velocity limit for particles or electromag- 
netic waves (photons). Of course the emission velocity of photons from the source 
is c (as in emission theory). 


This paper is a test or an experiment, 
how far one can get using this starting point 


The result is in the eyes of the author amazing, it even leads to questions like: 


Is the photon frequency exactly half of atom rotating frequency-difference ? 
Is gravity a consequence of the Lorentz Force ? 
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Can a photon model be created that consists of two rotating particles ? 
Can this photon model explain the particle and wave character ? 


3 Math of the new theory 


The force on charges is given by few equations. The formulas are taken from 
John David Jackson [JDJ]; Classical Electrodynamics; Third Edition. 
The F numbers refer to the Formula No. (F n.m) in that book. 


1. The Lorentz Force (Introduction F 1.3) 


F = q(E+v x B) (1) 


2. The Coulomb Formula gives the static force between two charges qı and qo 


1 


F= (dre) e) (2) 


As œ = uo * €o with puo = 4 * 7/10" follows 


ER = 
(Arco) 107 





This replacemet will be used furtheron. 


so the Coulomb law has the following expression (Chapter 1 F 1.3) 


RO x-x1 
107 |x-x1]3 





3. The BIOT and Savart Formula (Chapter 5 F 5.5) 
(By the way the same formula appears in chapter 11.10 in the Gauss unit system 
describing the B field of a passing charge.) 


VXX q VXX 
x 10 |x}? 





B=kq (5) 


The constant factor k is in SI [1077] with the units [N/A?] = [kg m/C?] 
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3.1 Warning in the book "CLASSICAL ELECTRODYNAMICS" from 
John David Jackson 


Directly behind the B-field equation a warning is included in the book [1] consisting 
of three objections 

"... But this expression is time dependent and furthermore is valid only for 
charges whose velocities are small compared to that of light and whose accelera- 
tions can be neglected . ..." 


a) But this expression is time dependent is not valid for two charges circling around 
their center of mass. 

Here one can derive the force without any time dependence for a two particle sys- 
tem, as it is shown later on in this New Theory. 


b) In the New Theory the speed of light is no limit for particles, so that this 
limitation is not valid in the New Theory. 


c) For the acceleration the present interpretation is also not sufficient, as it is 
known, that the rotation of electrons in atoms around the kernel cannot be cor- 
rectly interpreted by the present theory. The electrons are accelerated continuously 
and should emit electromagnetic waves. They do not ! So the present rule, that 
accelerated charges create electromagnetic waves needs a refinement. 


4 Combine Biot Savart formula 

with Coulomb force and Lorentz force 
Looking at two charges qı and qo rotating around their center of mass 
with their vectorial distance r = rə -— rı 


their vectorial relative velocity v = v2 — vı 
one gets the following equations 


for the electric field at the location of qı 
o Êr 


107 fre 


for the B field according the Biot Savart formula at the location of qı 


dg V Xr 


Bere 
107 |r[ 
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Inserting these two fields into the Lorentz force formula with qı 














F=q (E+vx B) (8) 
results in ; 
qı g2,cr vxr 
F= | 
fot Gee bY Cig) (9) 
This is equal to 
F= D +vx(vxr)) (10) 
or r j 
qı 92 € 
= 107[r 3 (r 4 2 (v x (v xr)) (11) 
or j 
qı 92 € vM V 
F= H 12 
et (Sx Exa) (12) 


From these equations follows 

a) the force is always proportional to the product of the charges (for static and 
dynamic forces) 

b) the force decreases always with the square of the distance (for static and dy- 
namic forces) 

c) there are always several components included, the first expression c’r in the 
brackets corresponds to the well known static force between the charges, the sec- 
ond expression represents the dynamic force, what usually is called the magnetic 
influence. This is velocity dependent. 

d) the first cross product generates a force that is always perpendicular to the 
momentary speed. That is equal to the rule that a moving charge in a magnetic 
field does not gain any energy, it is only deflected perpendicular to its momentary 
velocity vector. 

e) The dynamic force is zero whenever the velocity v and radius vector r are 
parallel, and this can only be if they are on the same line to each other. 


4.1 Transform cross product to sum of scalar products 
Now one can transform the two vector products according the mathematical iden- 
tity 

a x(b xc)= b(ac)-—c(a b) (13) 
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and gets 
qı 2 


~ 107 fef 





("r+ v(vr)—-r(v v)) (14) 


With that it is shown, that the forces between two charges moving relative to 
each other can be calculated with formula (13). The result is identical to a calcu- 
lation where at first the B field is determined then the resulting force calculated. 
But this expression does not include anymore a B-field expression. The calcula- 
tion of a B field is not necessary. The dynamical force between two charges is 
calculated directly. Anyhow the question arises, what B-field would be the correct 
one. Here you have two choices, either calculate the B-field of charge 1 acting on 
charge 2 or vice versa. Both calculations result in completely different B-fields. 
Only the resulting force is identical. So it only can be concluded, that a B-field 
does not exist. It is obviously only a helpful model, but does not reflect an existing 
field in between the charged particles. The resulting force is only a direct force 
between the charges that move relative to each other. The resulting dynamical 
force is always in the plane given by the velocity vector and the distance vector. 
The direction is always the same as with the static force, two bodies with the same 
charge polarity repel each other (the static plus the dynamic force). If the charges 
have different polarities the particles attract each other more than only by the 
static force. 

One can write now the whole equation using vectors considering two charges qı 
and q2 





v vr 
(Tox = riz) 3 (Ve Zu via) 
2 qi Q2 T2x — Tia v2 r 
F; = 107 frf Toy — Tiy | + | (ray — "wa — | (va — un) (15) 
T2z — fiz 
2 vr 
V = 
(r2z — riz) zz (vaz = v1.) c2 
with 
v? = (Uor E Ur)” + (Voy = vy) + (Voz TI v) (16) 
and 


v r= (Vox = Vie) (Tox — Tix) aR (Voy = Viy) (Tay u Tiy) r (vo, = viz) (Toz T: Triz) (17) 
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and 
Ir? = (Tox = Tir) + (Toy = Eu + (Toz = ri) 9% (18) 


If you select the coordinate system such that charge 1 is 

located at r=(0,0,0) with 

velocity v=(0,0,0) 

you get a somewhat simpler form for the equation giving the momentary force 
acting on charge 1. 








a U2 V2 T2 
2 2x 2 
C qı Q2 Vv UX T2 
= 2] _ 
Pisa | a) + wa | |! g 09) 
[2 v2 ù U2 T2 
2z 
T2279 c2 
C 


Looking at a circular movement with radius (distance) r = ra, and perpendic- 
ular velocity v = va, and and all other components = 0 one gets 


0 
Cm @ v2 
S yA ee 2x7 
F» = 107 rf a + ya (20) 
0 


This leads to the basic formula for the rotation with constant radius and per- 
pendicular velocity. With the amount of the constant radius r and the amount of 
the constant perpendicular velocity v one gets 


c qı 92 v? 
Fo = 14 21 
2 107 |r|? ( 2) ( ) 





This is the attracting force between two rotating charges with opposit polarity. 


Both forces are central forces. The rotation force is just double of the static 
force, when the relative speed is c. 
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5 The electric forces 


5.1 Cherged particle beam deflection according 
Special Relativity versus Coulomb and Lorentz force 


The beam deflection (also valid for electrons) was numerically calculated, where 
the beam passes through opposite charged fixed spheres, with two different theories 


For both calculations the same x-velocity energy was chosen with identical accel- 
eration voltage, and identical voltage between the deflection spheres. The starting 
point was chosen in the middle between the charged spheres. So for the x-velocity 
the charge is multiplied with the acceleration voltage giving for both models the 
same kinetic energy. Then the following calculations were done to determin the 
y-elevation of an electron beam. 


A: numerical step by step calculation according Special Relativity (SR) 
and Coulomb force only 


B: numerical step by step calculation using Coulomb and Lorentz force 
without c as limiting velocity (no relativistic calculation). 


The result is, that the y-deflection is basically identical 
a) calculated according Special Relativity (SR) using the Coulomb force only 
b) calculated with the new theory using the Coulomb and Lorentz-force. 


It was found that a maximum deviation between the two theories of 12,5% ap- 
peared, when the kinetic energies in x-direction are in the range of their rest mass 
m c?, what is equivalent to a Gamma factor of 2 in SR. If you go to lower or higher 
kinetic energies, then the two y-deflection calculations are (nearly) identical. 


Of course the calculated needed time for a cgarged particle (e.g. electron) to 
run along a given path, due to the time dilation in SR, is different. The time in 
SR is longer according the Gamma factor, thus allowing the static electric force 
alone to bend the beam accordingly. This time dilation is not given in the new 
theory using the Lorentz force. The stronger bending (compared with the classical 
calculation considering the static Coulomb force only) is due to the dynamic force 
or one even could say due to the "magnetic" interaction of the charges due to the 
Lorentz Force. 
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5.2 Static force equation extended with dynamic Lorentz Force 


Now one can derive an extended atom model using the static Coulomb Force and 
the dynamic (velocity dependent) Lorentz Force. 


If you take formula (18) and set rz, to zero you have the attracting force of charge 
q2 to q for a circled movement. (assuming q2<0 ; qi: >0). Adding now the radial 
acceleration v?/r you come to an extended Atom-Model that additionally to the 
Bohr-Atom model not only considers the static force and radial acceleration with 
its resulting force but also the dynamic velocity dependent Lorentz force. Replace 
qı by np (—qe) ie. the charge of a proton multiplied the number (np) of protons 
in one atom kernel and q2 by qe (the charge of one electron) leads to the following 
equation that must be zero (=0). 

The different values of the radius vectors have to be considered. For the electric 
forces r is the distance between the particles, for the centrifugal force it is the 
rotation radius r, around the center of mass. 








0 0 
C? qe Np (—qe) v? v? 
F, = ZR E 2 - | —|=0 22 
1= 507 73 : + ra +m = (22) 
0 0 
or 
0 0 
= Ze. Me LEBER = 
1 108 r 0 2 T, 
0 0 


(m. is the mass of an electron; qe the charge of an electron; n, is the number of 
protons in the kernel) 


Here one can see the influence of the Lorentz force. If you set the Coulomb force 
to 1 the Lorentz force contributes v?/c?. so the force is proportional to the sum 


F; x (1+ = (24) 


F is parallel to the radius vector. 


5.3 A limiting radius r, 


One first result from this extended Atom Model seems interesting. In the new 
model, due to the Lorentz Force, appears a special rotation radius r,. The model 
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shows a value of ry = qı q2/(10" mı). 

This is for the Hydrogen atom 2,8180 10715 m and is about 18.000 times smaller 
than the rotation radius of the ground state electron in Hydrogen. This radius r, 
can never be achieved, as then the kinectic energy would go to infinity. So there 
is a range around r, that is not achieveable. The kinetic energy would be higher 
than the contained potential energy of two charged particles that are separated at 
infinite large distance. 


5.4 Adding magnetic dipol to magnetic dipol force 


Looking at the forces between two oppositly charged particles there is one force 
missing. Additionally to the static force and Lorentz Force one has to consider the 
magnetic force, as the electron and the proton/kernel of an atom have a magnetic 
moment. They behave like small magnets and can be described by their magnetic 
dipol moment. 


The force between magnetic dipols (u and u2) is dependent on 

the distance d that is equal to the rotation radius corrected with with the mass 
factor (1 + m1/m2) and on 

the orientation of the magnetic moments (either parallel or antiparallel) and the 
orientation relative to the rotation axis (either parallel of perpendicular). 


A) If the magnetic moments are perpendicular to the rotation axis, the force 
with rotation radius rı is 





6 pı p2 
F = 25 
107 rt (1 + m4/mz2)4 (25) 
The force is attracting if u, is parallel to us; distracting if antiparallel. 
B) If the rotation axis is parallel to the magnetic moments, the force is 
3 
pe Hi H2 (26) 





107 rf (1+mı/ma)* 


If the magnetic moments jz; and us are parallel the force is distracting, if antipar- 
allel attracting each other. 

Distracting is assumed to be the normal case for atoms, as then the contained 
energy has a minimum. There is a possibility that the orientation of the the two 
magnetic moments are antiparallel, that leads to slightly higher energies. A switch 
from antiparallel to parallel orientation occurs at the spin flip (known from the 
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Hydrogen spin flip resulting in the important spin flip frequency that is known 
with a very high accuracy). 


6 The complete force equation 
for two opposit charged particles 
rotating around their center of mass 


6.1 Some basics for a rotating two particle system 


For a rotating two perticle system the following condition exists using the center 
of mass as reference point 
ri U1 ma 


=" (27) 


T2 V2 mı 
The distance between the two particles can be expressed by the rotation radius 
with 


m 
d=n+n=n+n — =n (l1+—) (28) 
ma ma 


The same factor applies for the velocity difference between two rotating particles 
needed for the Lorentz force (using only positive values). 


m 
U = V1 V = V1 G45) (29) 
ma 


When you know the kinetic rotation energy Ekini of mı, the total kinetic rota- 
tion energy of mı and ma is given by 
1 mı mı 
ee 1+ —) v? = Egini(m1) (1 + — 30 
kin = 5 ma (1+ Z) of = Byini(ml) (1+ =) (30) 


The same factor is used to calculate the total angular moment from the angular 
moment of particle 1. 


6.2 Force equation 


(For all following sections the variable r is the rotation radius, otherwise noted.) 


Now we have all forces that are acting on two opposit charged particles. 
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The radial velocity dependent centrifugal force is compensated by 

a) the static force 

b) the dynamic velocity dependent Lorentz Force 

c) the magnetic dipol to dipol force 

(positive if the dipol orientations are antiparallel, negative if they are parallel) 


Using only positive absolute values for the charges and parallel magnetic moments 
(qi > 0; q2 > 0; ur > 0; u2 > 0) and rı as the rotation radius of m the formula is 





vi CH ® Ary 3 pl ha (31) 
107 r? IF ri 


ma ri — 107 ee r? 


This formula describes the forces on two opposit charged particles on circled path 
around the center of mass for parallel magnetic moments. It is interesting to see, 
that the Lorentz force is not dependent on the mass relation, as this factor is 
identical for the velocity and radius, so it cancels out. 


6.3 Squared velocity equation 


Multipying the force equation with rı/mı results in a summation of squared ve- 
locities. 

Te Cun @ deu | 3 pr H2 (32) 
0m (1+ ™)2 ry 1mr 107 my (1+ mir} 

















setting 
ee ng 
7 107 m 
pois C Ty pee vi = 3 Hı [2 Tyg (33) 
Sr ry CE a 
2 
9 Tg CLs 3 Hı M2 Tg 
vi (1 - = = 34 
i r (er meri Give, Oe e A 
2 
2 ("1 c 3 Hı H2 
vi (— -De= — 35 
ia ) d+22)2 q Qe en ( ) 
solving for v? 
3 
3 
v2 = E 2 (36) 





r 


0+) (2-1) ae (1+2) ri (= -1) 
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This can be interpreted as the summation/subtraction of two squared velocities 
for parallel magnetic moments 


vi = UE — UM (37) 
for antiparallel magnetic moments 
UL = Ua + Ui (38) 


uc caused by the Coulomb force and Lorentz force 
vm caused by the magnetic moment force and the Lorentz force 
6.4 Energy equation derived from velocity equation 


Multiplying the velocity equation (32) with 1/2 mı (1+m,/mz) leads to the sum- 
mation of the kinetic rotation energies for both particles 











Ekin = 
1 Mi, 3 CH Q mp Qjo 3 [1 fle 
5 m (l+ —) v = 7 m ! 7 = 7 M1)3 p3 
2 ma 2107 (1+ ™) ry 2107 rı 2107 (1+ ™)3 rj 
(39) 
7 Kinetic energy, angular moment, and frequency 
dependent on rotation radius rı only. 

The following abbreviation is used 

qı 92 (40) 


I~ 107 mı 


With the derived basic equations it is possible to calculate the kinetic energy, 
angular moment, and rotation frequency, all only dependent on the radius rı, 
when the masses, the charges, and the magnetic moments are known. From basic 
nature constants only the masses, the charges,, and the speed of light is used. The 
Planck Constant h is not used. 
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7.1 Kinetic rotation energy 


The kinetic rotation energy for a two particle system with magnetic moments par- 
allel, inserting 4 and u as positive values is (for parallel spin) 








2 
He 3 [ple 

Ekin = 1— 41 

OFS) Aae UFE = 

For antiparallel spin the energy portion of the magnetic moment has to be added 


(ks). 


7.1.1 Comparison with the Bohr Model 


If one sets 

Mı << ma, and py or u2 = 0, and use (rı/r,) instead of (rı/r, — 1) 

then one arrives at the kinetic energy known from the Bohr model. 
Mee mer mı de e? 


Exim(Bohr) = = = = 42 
kin Bohr) 2) 2n 210 mn Sron (4a) 








7.2 Potential energy 


With the integration of the Coulomb force one can calculate the difference of the 
potential energy coming from infinte distance to a smaller distance d (this is used 
in the Bohr model). The total contained potential energy in a charged two particle 
system is finite, it has a fixed value lets call it Ex . Then the potential energy at 
rı is. 


3 qı 92 


Eya(rı) = Ex — 
vor (rı) 107 (1+ 4) ry 





(43) 


with rı as rotation radius of mı. 
This is only an approximation valid only for radii rı >> radius of the particles mı 
and ma. It can never become negative. 


When the two charges come together to form an atom the total energy must 
be the same 


e E = 


e potential energy Epot at radius rı plus 
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e kinetic rotation energy Ekin at rı plus 
e energy of the emitted photon E, for the transition of m, from infinity to rı 


(This follows from Conservation of energy). 


So one can write for the energy 


& qı 92 
107 (1+ ™) rı 





| A Epot |= a Ekin(rı) + Ep (44) 


7.3 Angular moment 


The angular moment for a two particle system amounts for parallel spin to 


Mı rı c 3 Hı Ha 
L = ——— |1- 45 
N Cag (+ i) ri 








7.4 Rotation frequency 
The frequency for parallel spin is given by 





3 fly H2 


C 
2r f= l= m 
CFE AEN \ Zandt mp 








(46) 


For numerical analysis to calculate the radius for a given rotation frequency this 
formula can be transformed to 











3 Hı H2 (47) 


c 
1— 
a EN er 


rı = 


The frequency equation is dependent on the energy equation and angular mo- 
ment equation as 


w=2 r f= (48) 
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So we have now for a given pair of opposit charged particles equations that are 
only dependent on the rotation radius rı. 


8 Connection to photon and spectral lines 


Apply the formulas to atoms with their known and measured spectral lines. 


8.1 Rotation frequency and photon frequency 


Looking at an electron coming from infinity to the stable ground state radius a 
photon is created. This photon has a frequency f, that is exact half the atom 
(electron and proton) rotating frequency fa . 


fp = 1/2 fa (49) 
This is corresponding to the reverse of ionization, starting from infinite radius. For 
other transitions fa is accordingly only the difference between the two states. 


Using now known ionization energies for the first electron (e.g. from NIST) it 
is possible to calculate the radius in ground state of various atoms circled by one 
electron. 

From the calculated radius one can then calculate the kinetic rotation energy of 
the atom Fakin and also the angular moment La. 


8.2 Angular moment 


From the conservation of angular moment it follows that the created photon must 
have an angular moment L, of the same amount. (vector sum of angular moments 
must be zero). For the absolute values we have 


Lp = La (50) 


This is corresponding to the ionization, starting from infinite radius. For other 
transitions La is accordingly only the difference between the two states. 
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8.3 Energy 


(The mass energies of the particles are not taken into consideration, as they are 
are fixed, independent of their distance.) 

Two masses with opposit charges have a fixed potential energy Æ when they are 
infinitely far apart from each other. In the Bohr model this energy potential is 
set to zero, as the real absolute value is not known. With reducing the distance 
between the particles the Bohr energy is negative by that reducing the potential 
energy Ex. With setting the total energy at infinity to Ex the energy remains 
positive. It is reduced when the radius gets smaller, the pair looses potential en- 
ergy that is converted into 


a) kinetic rotation energy Eakin(r) of the atom and 
b) photon energy E, 


So one can write 
Foo = Eapot(r > 00) = Eapot(r) + Earin(r) + Ep (51) 


All these energies are positive or zero, never negative. 
Up to now Eapor(r) and Ep is not known. 


Potential energy of atom: 
For the potential energy one can make the assumption that for an atom in ground 
state with one electron in the shell, the kinetic energy is identical with the absolute 
potential energy. 

Fapot(r) = Pakin(r) (52) 


That is most probably the reason, as no other reason seems to be imaginable why 
the electron in ground state reaches exact the radius to form stable atoms. So one 
gets in ground state 

Ex = 2 Eakin(r) + Ep (53) 


Photon energy: 

The emitted photon will get exactly half the kinetic energy the atom got. This 
follows immediately from the condition that fp is half of fa, and the absolute val- 
ues of the angular moments are identical. 

Taking now into considereation that the kinetic rotation energy of the photon is 
exactly half of the atoms rotation energy and that the potential photon energy 
equals exact the photons kinetic energy, one gets. 


E% =3 Eakin(r) + EnMT (54) 
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The expression Er stands for additional energy portions the photon carries. The 
index M stands for the mass energy of the photon particles, the index T stands for 
the translational energy of the total photon mass, as it is ejected from its source 
with light speed c. 


9 Calculation from using spectral lines 


With numerical calculations one can get from the spectral lines the radius of the 
electron. All other values Ekin, L can then be determined. 

Also other transitions from shell n to m can be calculated if there is only one 
electron circling around the kernel. 

If one looks at the transition for an ion, e.g. an atom that has already n electrons 
and the n+1th electron makes a transition form shell n+2 to n+1, the mass of 
the kernel has to be adjusted (add the mass of the electrons) with the mass of the 
already rotating electrons. 

This calculation delivers exact frequency values compared with spectral lines. 
The photons have always half the frequency of the atom rotation frequency differ- 
ence. 


10 Energy minimum link to Neutron 


With the help of the new theory it is possible to calculate the total energy contained 
in an electron proton pair. 

The total energy content of an electron proton pair can be calculated with the 
derived formulas from potential and kinetic energy 








= e qı Q2 ; m e (1 = 3 Hılla ) 
EU ea) Cd Ga a)? 


E(rı) = Ex f 
i (55) 


The reference potential energy Es was selected such, that the potential energy 
equals the kinetic energy of a Hydrogen atom in ground state. The result is shown 
in Fig.1. 

The graphic shows that the energy would grow to infinity at r,, but also shows 
that there is a minimum at a radius smaller than r,. The radius of this minimum is 
not influenced by the reference potential energy, it stays the same for any constant 
added to the potential energy. 

Of interest is now the value of the radius, where one finds this minimum. It is 
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at r = 1,8853.. 10715 m, close to the expected radius of a neutron. Here it is 
known from latest scattering experiments, that the radius is in a range of about 
1,8 10715m. 


There is a second fact. Looking at the energy it is possible with this new theory 
to differentiate between the kinetic energy caused by the magnetic dipol moments 
Em and the kinetic energy caused by the static and Lorentz Force Ez. 


Calculating the mass difference m(neutron) - m(electron) - m(proton) you arrive 
at 1,39422E — 30 kg. Converting this into mass energy according E = m c?, one 
gets 0,782 MeV. 

Determining numerically with the new theory at the energy minimum the energy 
caused by static and Lorentz Force one arrives at E,=0,771 MeV. 

This is only 1,35 % smaller than the calculated value from the mass difference. 
Now one can ask: 

Is the energy caused by static and Lorentz Force underlying garavity ? 

Is this mass ? 

Is the Lorentz Force one reason for creating mass and gravity ? 


A third result is remarkable. With this new theory one can calculate the Lorentz 
force at this radius, where the total energy has a minimum. The calculation gives 
a value for the absolute velocity difference betweeen proton and electron of about 
12.15 times c. In this theory the Lorentz force is v?/c? stronger than the static 
Coulomb force. So the Lorentz force is about 147 times stonger than the Coulomb 
force. 


In nuclear physics it is known, that the Strong Interaction, the strong nuclear 
force (today described as one of the fundamental interactions) is about 137 times 
as strong as electromagnetism. This is in the same magnitude and range as the 
Lorentz force for a Neutron according to this new theory. The relative difference 
is less than 10 %. 

So the question arises: 


e Can the Strong Nuclear Force be explained with the Lorentz force ? 
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Figure 1: 


11 Consequences of the new theory 


Starting point for this new theory is 
e c as the velocity of emitting photons from their source 
e no limiting velocity for particles and photons 


e a: the electric static (Coulomb) force 
b: the dynamic (Lorentz) force 
c: the magnetic dipol to dipol force 
these three forces are acting immediately, without any retardation, 


In this new theory follows 
e the Lorentz Force is a cause for gravity 


e then gravity is also acting immediately without any retardation. 
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12 The Photon model 


Using exact the same basic equations as for the atom with one electron one can 
set up a photon model consisting of: 


1. two rotating particles with mass Mp1 = Mp2 

2. both have the same amount of charge 

that is exact the elementary charge e, so qp1 = —dp2 = € 

3. both have the same amount of magnetic dipol moment 

Upi = Hp2 that are oriented parallel (leading to energy minimum). 
4. The velocity around the center of mass of the two particles is 


0, = 20 6 (56) 


so that their relative speed is 
Upe =A Tc (57) 


With rp; as rotation radius of the particles to the center of mass their distance is 
2 pi, it follows that the photon frequency is 


fp = ftp (58) 


With these assumptions we get the following 


12.1 The force equations for a photon 


Centrifugal force 





F, = (2 T 6)? ma /rp1 (59) 

or as function of fp 
F, = (2m)? c my fp (60) 

The Coulomb force 
F = ee (61) 

2 10 OF 92 
or as function of fp 
ers 

Fa = Tor 9 (62) 
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The Lorentz Force 
e (uv, -v%)” (2 mec)’ 
FL = Tipe T z2 
10° 24 rý 10° ró 





or as function of fp 
aey fe 


F= 
£ 107 


The magnetic force (from magnetic moments pı = Hp2) 


3 Hpi 


Fm = er 
107 24 rå, 


or as function of fp 
= 3 Hi fo 
™ 10724 c4 


With the given assumptions for the photon and these formulas one can derive 


all following relations 


12.2 Kinetic energy of a photon 


The kinetic rotation energy is (magnetic moments are parallel) 
using r, = e?/(10’ mp1) 





u PE ne e 
Aen Ce e? 4 ri 
The total force equation can be written as 
ee (2 r ec)? 3 u2 
270), = | = $ 
Bm ra re, EA 


or as function of fp with rp = c/ fp 


2 £2 2 £2 2 £4 
e is (2 7 e) Ip Ups 
107 22 107 107 24 c4 
This leads to the total rotational kinetic energy 

ce fp 
4 107 





(27)? cmp = 


3 Tan F 
4 ce 





(EA ) 


E pkin — 
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(68) 


(70) 
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Here one can see the different influences of the three forces. The kinetic energy 
caused by the Lorentz Force is always (4 7)? larger than the kinetic energy caused 
by the static Coulomb force. The kinetic energy caused by the magnetic moments 
is dependent on the magnetic moments itself and the frequency. 


Another approach is possible, due to the expected rotation velocity of up, = 2 7 c 
Erin = 1/2 (Mp + Mp2) (2 T c)? = Mp (2 mc)” (71) 


12.3 Particle mass energy of a photon 


so it follows immediately 
Epkin 


=~ 72 
m (2 m c)? ye) 

so the total particle mass of the photon is twice this value 

Epkin 
Le es 73 
Mp 2 (m ce)? ( ) 
with that the photon mass energy is 
E kin 

Epm = Mp * Ê = 5 (m? (74) 


12.4 Potential energy of a photon 


As here the same relation exists for the potential energy as for an atom with one 
electron orbiting the kernel in ground state, it can be concluded that the potential 
energy equals the kinetic energy Eypot = Epkin. So the sum of potential and kinetic 
rotation energy of a photon depending on the frequency is then with 


Epkin + Eppot =2 Epkin (75) 
cef Opies f? 
Epkin+ppot = oor (1+ (47) - eee (76) 


12.5 Angular moment of a photon 


For the angular moment follows 





Mp1 Tpi € 3 už 
Te E A pe E S var 
i a | Tee rh “n 
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With the kowledge of the photon mass the angular moment can also be calculated 
by 
Lp Ww Mp1 pı Vp (78) 


or 


Ly =4T Mma P/f (79) 


12.6 Rotation frequency of a photon 
The frequency is given by 


3 2 
j= = | a= (80) 


2rm J/\(Z =T] Adern 








This last equation is dependent on the former two as 


Wp = 20 fp = —™ (81) 
Ly 
We have the same equation for the atom (kernel plus one electron) 
2 Ea in 
We = 20 =,” (82) 


From the relation that the frequency of the photon is half the frequency change 
of the atom-electron transition fp = 1/2 * fa and due to the fact that the angular 
moment of the photon must have the same amount as the atomic angular moment 
change Lp = La, then the kinetic energies of the photon must be half of the atom 
kinetic energy change. 


From 
” = 1/2 fa (83) 


follows 


Epkin = 1/2 Eakin (84) 
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For the frequency also the following can be derived 





f= nn (e fy (1 + (4 m)?) - (4m)? c 10" mp) (85) 
Pp 


Knowing the frequency the magnetic moment can be determined 


4 é 


a © fe CADP) = (42)? c 10 mn) (86) 


Dune: 
My = 


12.7 Translational photon particle energy 


Up to now only rotational energies and the potential were considered. Now one 
can look at the translational energy, as it is considered that the photon will be 
ejected from its source (the atom) with light speed c. 

The additional translational energy Epmr considering the mass energy of the two 
photon particles is then 








EMT =2 1/2 Mp1 e = Mp1 e (87) 
this is equal to 
E kin 

EpmT = / 2 n)2 (88) 

So as function of f this is 

ef 3 

E = p telin ip 89 
PMT (4 m)2 107 en ACE? ) ey) 


12.8 Translational photon energy by Lorentz mass 


If the rotation caused by the Lorentz force is causing gravitation / acts as mass, 
then one has to add this mass, lets call it the Lorentz mass. The energy itseld is 
contained in the kinetic rotation energy, but it acts as mass when it is accelerated 
to c. 


The Lorentz mass can be determind by the kinetic energy caused by the Lorentz 
force according formula (70) 


Epkin(Lorentz) = 4 n? foc e”/10" (90) 
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and with that the additional Lorentz mass m, as m = E/c? 


4r?’ e fp 
ao ee 1 
en eN (91) 
This addititional mass also has to be accelerated to light speed c. 
The energy to do that is 
2r? oe? 
E,mır = MpL ® = u er (92) 


107 


So this energy portion is directly proportional to the frequency. 


13 Hydrogen spin flip 


With the knowledge of the base rotating frequency of the Hydrogen atom in ground 
state the total energy of the atom at rı and the energy of the created photon, com- 
ing from infinity, can be calculated. For the regular case the magnetic moment 
orientation of the proton and electron is parallel, leading to the lowest possible 
energy. 

For the spin flip one assumes that the magnetic spin orientation of electron and 
proton are antiparallel, so that the attracting force is stroger, leading to a higher 
frequency, and higher total energy of the atom. 

The spin flip itself is now the transition from antiparellel spin to parallel spin 
leading to a lower total energy for the atom and creating a photon with the H- 
spin-flip-frequency. 

Doing now the same calculation as before, considering this antiparallel orientation 
leads to a higher total energy. The difference between the two calculations results 
in the energy of a photon with the spin flip frequency. 


Withe help of the derived equations is also possible to calculate the energy for 
a spin flip photon directly, using only the frequency. This serves as a test for the 
this new theory, that no major formula error is included. 

All calculations are based a circled paths around the kernel (S-shell). Other tra- 


jectories are not yet considered. Also the Planck Constant is not used in the 
calculation. 


14 Summary 


This new theory combines the generation of photons with the electron transitions 
of an atom as long as the electrons are on a circular orbit (in the s-shell). 
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This theory allows to describe and calculate the physical parameters of an elec- 
tron kernel pair if there is one electron circling around a positivle charged kernel 
only derived from measured atomic spectra, or the ionisation energy of the first 
electron. The Planck Constant h is not used in the whole theory. From the mea- 
surable frequency of atomic spectra one can conclude back to the radius of an 
electron around the center of mass, and can calculate with that the kinetic energy, 
the angular moment and verify the frequency. Not achievable from this is the 
potential energy that is contained in two opposite charged particles. First, when 
one calculates the resulting photon of an electron transition from infinity to the 
ground state, the total contained energy can be determined. 

So the sum of all energy contained in a pair of oppositly charged masses (atom 
with one electron) can be calculated. In the ground state of an atom the kinetic 
energy equals the potential energy. Also for all photons the contained potential 
energy has exactly the same amount as the kinetic energy. 


The total energy Ex contained in two oppositly charged elementary particles far 
apart from each other is the sum of the following energy portions: 
1. Eakin the kinetic rotation energy of the two atom particles in ground state 


2. Eapoı the potential energy of the two particles in ground state (this equals the 
kinetic energy) 


3. Eykin the kinetic photon rotation energy (this is exactly half of the atom 
kinetic rotation energy) 


4. Eypot the potential photon energy (this equals the kinetic rotation energy of 
the photon) 


5. Epm the mass energy of the photon particle masses (acc. E = mc?) 


6. E,mr the translational energy of the photon particle masses (they are accel- 
erated to light speed c) 


7. E,mrr the translational energy of the photon Lorentz mass (this also has to 
be accelerated to c ). 


It is assumed that the orientation of the magnetic moments are either parallel or 
antiparallel, and does not change with changing orbits. 


In the Bohr model the energy Eœ was set to zero(0) as reference point. 


With the derived formula set it is now possible to calculate Ex of atoms with 
one electron in orbit when you know the spectral lines and the orbit numbers for 
the transition. Then you can calculate back to the rotation frequency of the atom 
in ground state. With that number you can calculate the electron rotation radius 
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in ground state. From that you can calculate the kinetic rotation energy of the 
atom that equals the potential energy. Half of that equals the kinetic rotation en- 
ergy of the photon that also equals the potential energy of the photon. Furtheron 
you can calculate from the kinetic photon energy the photon mass energy, the 
translational energy of the photon particle mass. The translational energy of the 
Lorentz mass can be calculated from the rotation frequency of the atom directly 
(the Lorentz mass itself is included in the kinetic rotation energy of the photon). 
So also the total photon energy can be calculated. All these single components can 
be calculated from the rotation frequency of the atom in ground state. That also 
means that for a photon the relation of energy and frequency can be determined. 
The expected value is the Planck-Constant h. 


15 Discussion, Questions, and Outlook 


15.1 Mass equivalence of Energy and Mass 


In todays theory it is assumed that each energy content is equivalent to mass 
and is with that mass underlying gravity. In this New Theory rotational energy 
that is caused by static forces (resulting from potential energy) and rotational 
energy caused by magnetic dipol moments are not underlying gravitation and do 
not create gravitation. Only the rotational energy portion that is caused by the 
Lorentz Force is acting as mass, underlies gravitation, and creates gravitational 
forces. This does not say that there is no equivalence between mass and energy, 
it only says that not all energy types are underlying gravity and act as gravitation. 


15.2 Math problem: Is the energy caused by the Lorentz Force 
a source for gravitation ? 


Now a mathematical problem can be set up. 

Looking at two electrically neutral systems ( >> q = 0 ) each containing two op- 
positly charged masses rotating around their center of mass with radius r. The 
two systems are far apart from each other (distance = d), with d>>r. It is now 
interesting to calculate the average Lorentz Force between the two systems. For 
this calculation the average has to be taken for all possible rotation orientations 
of the two systems and also for all phase differences of the two rotating sytsems. 
Due to the dependence of the squared relative velocity of the Lorentz Force there 
might be a resulting attracting force between the two systems. If that can be 
shown, it could prove that the Lorentz Force is a reason for gravitation. 

(A numerical calculation for this effect is complex, as the relation of elctric forces 
compared to gravitational forces is in a range 107°.) 
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15.3 Proposed Experiment: Do photons photons consist of charged 
masses ? 


Use a single slit setup with a light laser beam . 

Use a slit that is smaller than than the wavelength of the photons. 

Apply a magnetic field parallel to the slit behind the slit. 

Use conductive material for the screen plane and divide this plane in half, exactly 
in the middle parallel to the slit. 

Isolate the two planes electrically. 

Measure the voltage between the plates. 

Create a photon beam hitting the slit. 

Measure the created voltage between the isolated planes dependent on the applied 
magnetic field. 

If one changes the orientation of the magnetic field by 180 degrees, then the volt- 
age should change the polaritiy . 


This would prove that photons consist of oppositly charged masses rotating around 
each other. 


15.4 Open question: Do photons exist with the same frequency 
but different energies ? 


It is a well known fact, that the Hydrogen atom can have different frequncies and 
different energies in ground state. The cause is that the orientation of the mag- 
netic moments of electron and proton are either parallel or antiparallel. 

Question is now is this also possible with photons, that there are photons with 
parallel or antiparallel magnetic moments. That would cause that photons with 
the same frequency can have two different energies, or the other way round, two 
photons with identical energies can have different frequencies. 


15.5 Limitations of the new theory 


The whole new theory presently is based on a combination of three electrical forces. 
The force from the electric potential, the force from the Lorentz force, the force 
from magnetic moment. For an atom the potential enrgy-difference is calculated 
in the same way as in the Bohr model. But this can only be an approximation 
valid for large distances of the rotation radius larger than r,. If the radius gets 
smaller, the error gets bigger, as for r=0 the potential energy would go to infinity, 
what cannot be. 


This is due to the fact that the atom kernel and the electron 
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are assumed to be dimensionless point charges. 


So in reality one can expect a further force that causes the electric force to vanishes 
to zero (0) at r > r > 0. So also the potential energy can be expected to go to 
zero (0) at a radius larger than zero (0). The same is true for the magnetic dipol 
force, also this math expression assumes a radius for the magnetic dipol of 0, what 
also cannot be. So the whole model gets inaccurate the closer it gets to small radii. 
An idication might be that for the Hydrogen atom the radius is about 18.000 time 
larger then rg, very accurate results can be expected, much better than for the 
Neutron, where the rotation radius is slightly below ry. 


New with this new theory it is possibilty to calculate the total potential energy 
of two opposit charged particles at infinite distance, that must equal the energy 
contained in the formed atom (ion) plus the total energy carried away by the gen- 
erated photon. This calculation is possible with this new theory, limited by the 
just mentioned accuracy uncertainties. 


15.6 Question: Is there a link to unstable orbits for radioactive atoms? 


If one calculates with this theory, and with the help of known (NIST) ionization 
energies for the first electron in orbit the radii of atoms, one sees that all radiactive 
elements have a radius for the first electron in ground state rı that are smaller 
than rg. 

Additionally there is one other interesting point. 

If one uses the general force formula for two opposit charges, one can transform the 
equation to a velocity equation by multipying with r/m. Then one has a velocity 
equation with the components 


© vio for the total velocity that can be expressed as v2, = v? + v2, 
With this equation an immediate question apears: are the two velocities 
perpendicular on the rotation sphere ? 


e vz caused by the static force in combination with the Lorentz force 
© Um, caused by the magnetic moments in combination with the Lorentz force 


The relation between the different velocity components show that for all radioactive 
elements starting at element with atomic number 84 (PO) the relation of vz /Um 
is smaller than 2 7. 

Question: Is this a condition for unstable orbits of the electron in ground state ? 
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15.7 Conclusions and open questions for the structure of electrons and 
protons 


In this new theory electron as well as proton must be much smaller than than 
rg or even smaller than a neutron. It uses as model for photons with rotating 
particles. The proton and electron have a magnetic moment. Are these moments 
also generated by rotating charged masses ? If so, the single charges must be much 
smaller than the elementary chage e. Only then a rotation radius smaller than r, 
can be achieved. What can be the mass of these rotating subatomic particles ? 
How much mass is contributed by the subatomic particles itself and how much is 
contributed by the Lorentz energy ? So here a complete new field of research can 
be opened up. What can be used or concluded from latest particle physics ? Is this 
theory extendible to subatomic particles ? will that not violate the uncertainety 
principle ? Is the uncertainety priciple also valid in this new theory ? In the eyes 
of the author the uncertainty principle is a consequence of the theory of relativty 
and quantum physics. 


15.8 Tasks to support this new theory 


With the Theory of Relativity (SR and GR) many observations that could not be 
explained with classical physics got an explanation. Now one can try to explain 
all those observations with this new theory. This is a tremendous task. It may 
be that this new theory might explain even other observations, that are not yet 
expainable with SR or GR. Is it possible to apply or combine this new theory with 
quantum physics ? 


16 Hint for numerical calculation 


The new theory leads to equations of 3rd order (cubic equations). e.g. calculate 
the radius from the ionization energy, or from the atomic spectra. In all these 
cases complex 3rd order equations have to be be solved. With todays standard 
calculation programs this can easily be achieved numerically. In most of the cases 
this is possible by using only two cells in a spread sheet that are linked via circle 
conditions. No additional numerical approximation program is necessary. 
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